Witnesses encoding a crime are likely to feel negative emotions with high arousal, e.g., anxiety or fear. Negative emotions improve memory for central information and impair memory for peripheral information. In this study we explored the effects of emotional arousal and type of information in the regulation of accuracy. The regulation of accuracy allows participants to maximize accuracy, for example, by deciding on the number of alternatives in their response (the plurality option). Participants were induced with highand low-arousal negative emotions and then shown a slideshow of a crime. Afterwards, they answered questions about central and peripheral contents of the event. Questions followed the basic plurality option procedure. First, participants selected one alternative (single answer); second, they selected three alternatives (plural answer); and, finally, they decided on reporting either the single or the plural answer. Results showed successful manipulation of arousal, and that the regulation of accuracy led to a greater increase in accuracy for peripheral than for central information, but no differences depending on the level of arousal. We also identified two factors that increased accuracy in the plurality option: the ability to discard answers with low chances of being correct and the addition of answers with higher chances of being correct. Either one, or both, can increase witness accuracy.
Witnesses encoding a crime are likely to feel negative emotions with high arousal, e.g., anxiety or fear. Negative emotions improve memory for central information and impair memory for peripheral information. In this study we explored the effects of emotional arousal and type of information in the regulation of accuracy. The regulation of accuracy allows participants to maximize accuracy, for example, by deciding on the number of alternatives in their response (the plurality option). Participants were induced with highand low-arousal negative emotions and then shown a slideshow of a crime. Afterwards, they answered questions about central and peripheral contents of the event. Questions followed the basic plurality option procedure. First, participants selected one alternative (single answer); second, they selected three alternatives (plural answer); and, finally, they decided on reporting either the single or the plural answer. Results showed successful manipulation of arousal, and that the regulation of accuracy led to a greater increase in accuracy for peripheral than for central information, but no differences depending on the level of arousal. We also identified two factors that increased accuracy in the plurality option: the ability to discard answers with low chances of being correct and the addition of answers with higher chances of being correct. Either one, or both, can increase witness accuracy.
When someone witnesses a criminal event, it is likely that he or she will feel a negative emotion. Negative emotions include high-arousal emotions, such as anger, and low arousal emotions, such as sadness, but it is unlikely that a witness will feel sadness during a crime. Negative emotions with high arousal, such as distress, anxiety, anger, or fear, are much more likely to be experienced 1 . In addition, when witnesses try to recount a criminal event to police, juries, or lawyers, their confidence that the answer provided is correct is also relevant (Leippe & Eisenstadt, 2007) . Confidence is not always diagnostic of memory accuracy (Brewer, 2006) , but a growing body of research has shown the usefulness of confidence measures in eyewitness memory, particularly as cues for memory accuracy (e.g., Brewer, Weber, Wootton, & Lindsay, 2012; Luna & Martín-Luengo, 2012a) . For example, confidence can be used to regulate the accuracy of an answer by withholding answers rated with low confidence (Koriat & Goldsmith, 1996; Higham, 2007) , thus resulting in increased accuracy of the final report (Higham, Luna, & Bloomfield, 2011) . The objective of this research was to study the effect of arousal in a negative emotion in the regulation of accuracy for central and peripheral contents. First, we briefly review the relevant findings regarding the effect of arousal and the type of information. We then provide a detailed explanation of the regulation of accuracy, a process that allows participants to maximize the accuracy of their report by relying on their metamemory judgments.
Emotional Arousal. The effect in memory of high-arousal negative emotions, such as those likely to be elicited when witnessing a crime, has been extensively studied, and there is a wealth of research showing that they do affect memory (for reviews, see Kensinger, 2009, and Mather & Sutherland, 2011) . Eyewitness memory is not an exception (for a review, see Edelstein, Weede Alexander, Goodman, & Newton, 2004) . The consensus among researchers is that negative emotions, when compared against a neutral condition with no emotion, cause an attentional narrowing that will enhance memory for the most relevant information (i.e., central information, see next section), at the expense of peripheral information (Christianson, 1992 ; for a detailed explanation, see Deffenbacher, Bornstein, Penrod, & McGorty, 2004) . However, high-arousal negative emotions, such as anxiety, may have more general effects. In a recent metaanalysis, Moran (2016) found that anxiety negatively affects working memory capacity in a variety of paradigms and conditions. Some studies on the effect of emotions and arousal have collected metacognitive measures (e.g., Beaupré & Hess, 2006; Rimmele, Davachi, & Phelps, 2012; Sharot & Yonelinas, 2008) . Most of them show that emotion enhances the subjective experience that accompanies a memory (Phelps & Sharot, 2008) . For example, taboo words with highly negative emotional semantic content (e.g., fuck, shit, or dick) are rated with higher confidence than neutral words (MacKay et al., 2004) . Similarly, Talarico and Rubin (2003) studied the memory of the September 11, 2011 terrorist attack, a highly negative and emotionally arousing event, and concluded that its main characteristic was the high confidence that memories were correct, even when they were not.
In sum, research suggests that high-arousal negative emotions enhance memory for the most relevant information, i.e., central items, and confidence for all types of items. The effect of arousal in a negative emotion in the regulation of accuracy has not been investigated before. Will the regulation of accuracy and its benefits be different depending on the witness's arousal?
Central and Peripheral Information. A general definition of item centrality usually refers to the importance of an item in an event (Wyler & Oswald, 2016) . A more specific definition is that central information is directly linked to the main actions, characters, and objects of the event, and peripheral information is irrelevant (Burke, Heuer, & Reisberg, 1992; Christianson, 1992) . In eyewitness memory the distinction is important because central contents are likely to be more relevant in a police investigation. Examples of central information with forensic interest are the weapons used during the crime, the clothing, descriptions, and actions of the criminals, and the reactions of the victims. Peripheral information includes background details which do not play a role in the unfolding of the events or are forensically irrelevant.
Research has shown that memory is better for central than for peripheral information (Lowe, Takarangi, Humphries, & Wright, 2016; Wyler & Oswald, 2016) , and that confidence ratings are higher for central than for peripheral contents (Luna & Migueles, 2009; Migueles & García-Bajos, 1999) . Since no studies to date have examined the regulation of accuracy with central and peripheral information, the experiment reported here should be considered exploratory. Will the memory benefits of the regulation of accuracy be different for central and peripheral items?
The Regulation of Accuracy. The regulation of accuracy is a process that allows accuracy to be maximized (Luna, Martín-Luengo, & Brewer, 2015) . It is based on the fact that people can distinguish answers very likely to be correct from answers very unlikely to be correct, and that they do so using confidence ratings as proxy for accuracy (for a review, see Goldsmith, 2016) . For example, if a witness is asked how the bank robber concealed his face, she can answer with a single unit of information, e.g. "with a mask" (single answer), or with several, e.g., "with a mask or with a balaclava" (plural answer). If the witness considers that the single answer has low chances of being correct, she may prefer to report the plural answer, which has higher chances of being correct, in an attempt to increase accuracy. By reporting single answers when they are likely to be correct and plural answers when not, the accuracy of the final report increases. This increase is termed the memory benefit of the regulation of accuracy. The regulation of accuracy by adding alternatives is known as the plurality option (Luna, Higham, & Martín-Luengo, 2011) , and has proven successful in increasing accuracy (Higham, 2013; Luna et al., 2011 ; see also the grain size regulation of accuracy for research based on the same principles, e.g., Ackerman & Goldsmith, 2008; Goldsmith, Koriat, & Weinberg-Eliezer, 2002; Goldsmith, Koriat, & Pansky, 2005; Weber & Brewer, 2008) .
Of particular interest here is the regulation of accuracy in eyewitness memory, because it provides a straightforward way to increase accuracy, although at the expense of the informativeness of the answer. For example, Luna et al. (2011) found that the accuracy for all single answers, the equivalent of the accuracy in a multiple-choice test with forced answer, was .41 (Experiment 1) and .28 (Experiment 2), and that the accuracy of the final report, which included a mix of single and plural answers, increased to .66 and .59, respectively. The power of the regulation of accuracy was shown in a study examining the effect of misinformation (Luna & Martín-Luengo, 2012b) . Even when false information was presented, accuracy increased from all single answers (.36) to the final report (.57).
To date, only a few variables of interest in eyewitness memory have been tested in relation to the regulation of accuracy (for example, the aforementioned study on misinformation). Here we tried to fill this gap, albeit partially, by studying the effects in the regulation of accuracy of two variables that are known to affect eyewitness memory: arousal and type of information. Specifically, we predicted that if high arousal increases confidence, then the proportion of single answers should also be greater with high than with low arousal. The logic is the same for the type of information. If confidence is higher for central items, then we expect more single answers for central than for peripheral information.
The Present Research. Our interest here was to study the effect of arousal in the regulation of accuracy in a criminal event. Ideally, we could have manipulated the arousal induced by the criminal event itself, for example, by comparing memory for an arousing and a neutral event. The problem is that this way we would be testing memory for different events. Loftus, Loftus, and Messo (1987) presented an emotional video of a customer pointing a gun at the cashier of a restaurant, and a neutral video in which the customer handed a check to the cashier. Even though customer, cashier, location, and actions were the same, the event was completely different (robbing vs. paying). Instead, we preferred to test memory for the same event under different arousal conditions. This way, we can be certain that any difference in the regulation of accuracy is due to arousal and not to different materials. For this reason, we resorted to an external manipulation to induce arousal. As crimes likely elicit negative emotions, we tried to ensure that participants were feeling a negative emotion and that the arousal difference between the high-and low-arousal groups was as great as possible. To this end, we employed an arousal induction protocol to put participants in the emotional state that better corresponded to a high-arousal negative emotion (e.g., anxiousness) and a low-arousal negative emotion (e.g., sadness). Witnesses are unlikely to feel sadness when they watch a crime, so here this condition was included as a baseline to test the effect of high arousal.
To induce the relevant emotional state we asked participants to write down a personal experience while listening to music congruent with their condition. They then watched a slideshow about a theft and, after a few minutes, completed a memory test that followed the standard plurality option procedure and included questions about central and peripheral items.
METHOD
Participants. As the main objective was to test the effects of our manipulations on the regulation of accuracy with the plurality option, we determined sample size from past studies on the plurality option. The first study using the plurality option, Luna et al. (2011) , reported Cohen's d of 1.37 and 0.70, and other studies found similar effect sizes (e.g., Luna et al., 2015) . Power analysis suggested that the minimum sample size to find an effect size of 0.70 was 18 participants, with α = .05 and 1 -β = .80. Fiftyfour university students (37 females, mean age 20.49 years, SD = 6.42) started the experiment. Ten participants were dismissed after they completed the Beck Depression Inventory because their score was higher than 12 (see below), and data from one participant was lost due to human error. Thus, 43 participants completed the experiment (28 females, mean age 19.49 years, SD = 3.69). Participants were randomly assigned to groups.
Design. A mixed factorial design 2 (arousal: high, low) x 2 (type of item: central, peripheral) was used, with arousal manipulated between subjects and type of item within subject. Twenty-one participants were randomly assigned to the high-arousal group and 22 to the low arousal group.
Materials. Beck Depression Inventory (BDI). The BDI (Beck, Ward, Mendelsohn, Mock, & Erbaugh, 1961 ) is a 21-question test for measuring depression. We used it to identify participants with depression or a neardepression disorder who could be negatively affected by the arousal manipulation. Kendall, Hollon, Beck, Hammen, and Ingram (1987) suggested that scores higher than 17 were to be considered a depressive state, but Vaz Serra and Pio Abreu (1973) , in the Portuguese adaptation of the BDI, suggested a cut-off score of 12, which was applied here.
Arousal induction. To create the two experimental conditions of negative emotion with high and low arousal we adapted two previously used procedures: (1) Jefferies, Smilek, Eich, and Enns (2008) asked participants to recall in detail an event from their past in which they felt a given emotion while listening to music that fit the mood (i.e., think about a sad event and listen to sad music to induce a sad mood), and (2) Gasper and Clore (2002) asked participants to write about a personal life event that made them feel happy or sad.
To induce high and low arousal we asked participants to write for ten minutes about a personal event that made them feel either anxious (for the high-arousal condition) or sad (for the low-arousal condition), while listening to music congruent with the mood. Anxiety and sadness were selected because they are representative emotions with negative valence and, respectively, high and low arousal. For the musical pieces, we chose a selection of music suggested by Jefferies et al. (2008) 2 . Participants in the high-arousal condition listened to Vivaldi's Four Seasons, Concerto 1: Spring, Presto, and Beethoven's Symphony No. 6 in F Major, Opus 68, Pastoral IV. Participants in the low arousal condition listened to Sibelius' Violin Concerto: Adagio di Molto. The last piece was shorter than ten minutes (7'25'') so we put it in a ten-minute loop. The musical pieces used by Jefferies et al. (2008) Affect grid. The affect grid (Russell, Weiss, & Mendelsohn, 1989 ) is a single-item scale that measures both the arousal and pleasantness (or valence) dimensions. It consists of a 9x9 grid with the labels "extremely high arousal" at the top, "extremely low arousal" at the bottom, "extremely pleasant feelings" on the right, and "extremely unpleasant feelings" on the left. The instructions include definitions of both arousal and pleasantness with examples. Participants are required to mark one of the cells in the grid, thus providing both arousal and pleasantness scores with a single answer.
Robbery slideshow and questions. We used a slideshow from Migueles (2005, also used in Luna et al., 2011, Exp.1 ) that included 21 slides about a minor theft on a university campus. This slideshow depicted a couple coming out of a building and sitting on the grass. A young man approaches them to ask for a lighter and steals a mobile phone. After a brief scuffle between the thief and one of the friends, the thief runs away. The slideshow did not include audio but all the actions were clear from gestures and body positions. For example, the action of asking for a lighter was easy to understand because the thief had a cigarette in his hand, which he extended towards the couple. The same 20 questions with five alternatives from Luna et al. (2011, Exp.1) were used here (see Appendix). The authors, both of whom have expertise in the evaluation of central and peripheral contents, rated the centrality of the questions based on the definitions of Burke et al. (1992) and Christianson (1992) . Central information was defined as any feature perceptually or conceptually related with the main actions and characters of the event, and peripheral information as that irrelevant or spatially distant from the main action and characters. Both authors agreed that eight questions were about central contents and ten about peripheral contents. There was not agreement on the classification of two questions, so they were not included in the analyses.
In the test phase, for each question participants had to provide several answers following the standard plurality option procedure. Below the questions, five alternatives were presented preceded by a number. Participants were asked to first write down the number of their preferred alternative in a text box (single answer) and then to rate the confidence that it was correct on a scale from 0 (not certain at all) to 100 (totally certain) in deciles. Secondly, participants were asked to write down the numbers of three alternatives in three text boxes (plural answer) and to rate the confidence that the correct alternative was one of the three. Twenty participants answered the single answer first and then the plural answer, and the rest answered the plural first and then the single answer. Finally, participants indicated whether they would rather report the single or the plural answer if they were in a trial.
Procedure. Participants entered the lab, either individually or in groups of a maximum of four, and sat in front of a computer. After giving consent, they completed a paper-and-pencil version of the BDI without time constraints. Participants that did not pass the cut-off score were dismissed at this point. The remaining participants then completed the affect grid for the first time (Grid 1). After that, they went through the arousal induction for 10 minutes, and immediately afterwards completed the affect grid again (Grid 2). Participants had no access to their previous affect grid scores.
The participants then watched the slideshow about the robbery. Slides were presented for two seconds each, with a one-second blank screen between slides. After a new affect grid (Grid 3), they completed a filler task for seven minutes consisting of several word searches. After another affect grid (Grid 4), participants answered the questions about the slides at their own pace. After a final grid (Grid 5), participants watched a humorous video clip about a toddler. The objective of this video was to remove any negative affect that could have remained from the arousal induction phase.
RESULTS
To test our hypotheses we conducted analyses of variance (ANOVA) and Student's t test. We report partial eta squared (ηp 2 ) as measure of effect size for the ANOVAs, and Cohen's d (d) for Student's t tests. All reported confidence intervals (CIs) are 95 percent confidence intervals.
Arousal induction. The main scores of all the affect grids are presented in Figure 1 . Our primary objective with the arousal induction phase was to create two groups, one with high arousal and another with low arousal, during the encoding of the criminal event. Five comparisons were conducted, resulting in a Bonferroni corrected alpha of .010. In the first measure (Grid 1) there were no differences in arousal between the high-and low-arousal groups, t(41) = 1.26, p = .214, d = 0.40. That is, participants in both conditions came to the laboratory with similar levels of arousal. After arousal induction (Grid 2), the score was higher for the high-arousal than for the low-arousal group, t(41) = 2.90, p = .006, d = 0.90. After the slideshow (Grid 3), the difference was still reliable, t(41) = 2.70, p = .010, d = 0.84. The arousal scores for Grid 2 and 3 confirmed that arousal was higher for the high-arousal than for the low-arousal group for the duration of the slides. After the seven-minute filler task, and just before the questions, differences between groups were no longer significant (Grid 4), t(41) = 1.31, p = .197, d = 0.42. After the questions both groups also had similar arousal (Grid 5), t(41) = 0.54, p = .592, d = 0.17. The scores for the last two grids (Grids 4 and 5) guaranteed that there were no differences in arousal during retrieval. Therefore, any differences between the high-and low-arousal groups in memory and metamemory cannot be attributed to different arousal levels during retrieval and are most likely explained by differences of arousal during encoding.
It is also worth noting that participants came to the lab with relatively high arousal. This may reflect the fact that the lab building is detached from the lecture hall, and students have to walk mostly uphill to get there. Because of the high baseline arousal, it may look as if our manipulation mostly reduced arousal in the low-arousal group. However, once the physiological arousal was gone it is most likely that our manipulation also increased arousal in the high-arousal group. Notwithstanding this limitation, the important point is that both groups showed the expected differences in arousal that make it possible to test the effect of arousal on the regulation of accuracy. The arousal induction was also intended to reduce pleasantness ratings to imitate the negative affect likely experienced by a witness. Since we induced two negative emotions, we expected pleasantness ratings to be similar in both groups. Seven comparisons were conducted, resulting in a Bonferroni corrected alpha of .007. In Grid 1 there were no differences in pleasantness between groups, t(41) = 0.11, p = .911, d = 0.04. After the arousal induction (Grid 2), the pleasantness scores for both high-and lowarousal groups were not significantly different with the adjusted alpha in this section, t(41) = 2.51, p = .016, d = 0.78. However, the high effect size suggests that there may have been some difference in pleasantness between the two groups, which may have affected the results. After the slideshow (Grid 3), there were again no differences between groups, t(41) = 0.74, p = .461, d = 0.23, meaning that any effect of the arousal induction in pleasantness was transient and that it may have affected encoding only during part of the slideshow. We will come back to this issue in the Discussion. In Grids 4 and 5 there was no difference in pleasantness scores between groups, t(41) = 0.42, p = .679, d = 0.13, and t(41) = 0.41, p = .687, d = 0.13, respectively. As intended, the arousal induction decreased the pleasantness ratings from Grid 1 to Grid 2 for both high-arousal, t(20) = 3.45, p = .002, d = 0.92, and low-arousal groups, t(21) = 11.41, p < .001, d = 2.90.
Confidence in Single Answers and Proportion of Single Answers. We expected higher confidence and higher proportion of single answers with central than with peripheral information and with high arousal than with low arousal. To test our predictions we conducted two ANOVAs 2 (arousal: high or low) by type of item (central or peripheral) with confidence in all the single answers and with the proportion of selection of single answers. Regulation of Accuracy. To test whether the regulation of accuracy was successful we compared the accuracy for single selected answers against the accuracy for single rejected answers. A 2 x 2 ANOVA with the difference between accuracy for single selected and single rejected answers was not appropriate because it compares different conditions, and the interest here was to test whether accuracy for single selected was higher than for single rejected answers in each condition. Instead, we conducted four comparisons, one for each condition (adjusted alpha for this section = .013). Accuracy for single selected and single rejected answers per condition is presented in Table 1 . For central information, accuracy for single selected answers was higher than for single rejected answers for both the high-arousal group, t(20) = 2.92, p = .008, d = 0.78, and the low-arousal group, t(15) = 15.51, p < .001, d = 2.04. For peripheral information, accuracy for single selected was marginally higher than for single rejected answers in the low-arousal group, t(14) = 2.07, p = .057, d = 0.72. In interpreting this last result we should note the low n (15) for this analysis, because several participants did not select any single answers, suggesting that the power to detect a real difference may be low. On the other hand, the large effect size suggests that there is a difference. Here we favour a conservative interpretation and prefer to conclude that there were no differences. For the high-arousal group there was no difference in accuracy between single selected and single rejected answers, t(15) = 0.19, p = .851, d = 0.06. In summary, the analyses showed that participants can successfully regulate accuracy for central information, but that for peripheral information, particularly in high-arousal conditions, regulation is not successful.
Memory benefits of the Regulation of Accuracy. The main applied interest of the regulation of accuracy is that when participants are allowed to control their response, the accuracy of the final report increases. We conducted four comparisons to test whether accuracy for the final report was higher than the accuracy for all the single answers, either selected or rejected (adjusted alpha for this section = .013). Accuracy for all single answers and for the final report is presented in Table 2 . All the comparisons were significant and showed high effect sizes: for central items and high arousal, t(20) = 6.17, p < .001, d = 0.97, for central items and low arousal, t(21) = 6.10, p < .001, d = 1.87, for peripheral items and high arousal, t(20) = 9.76, p < .001, d = 2.11, and for peripheral items and low arousal, t(21) = 11.25, p < .001, d = 2.51. We found that the regulation of accuracy with the plurality option increased accuracy in all four conditions. It is particularly interesting to note that for peripheral items in the high-arousal condition the increase in accuracy was large, even though participants had difficulties distinguishing between a single correct and a single incorrect answer.
To test if there was any difference in memory benefits depending on arousal and type of information, a 2 x 2 ANOVA was conducted on the difference between accuracy for the final report minus accuracy for all single answers. The memory benefit was higher for peripheral (M = .37, SD = .16, CI [.32, .42 The Confidence-Accuracy Relationship. Participants in the higharousal group were unable to distinguish between answers with high and low chances of being correct for peripheral items. The general framework of the regulation of accuracy states that this ability is affected by both absolute and relative monitoring (Goldsmith & Koriat, 2007) . Therefore, we computed absolute and relative monitoring measures to further explore this issue (see Table 3 ). Relative monitoring (also known as resolution) is the extent to which confidence distinguishes correct from incorrect answers and is usually measured with the within-subjects Goodman-Kruskal gamma correlation. For each participant, we computed gamma between accuracy and confidence for all single answers and averaged the results. For central items gammas were higher than zero with both high, t(18) = 5.04, p < .001, d = 1.68, and low arousal, t(20) = 7.18, p < .001, d = 2.27. For peripheral items none of the correlations was different from zero: for high arousal, t (15 13. The interaction was not significant, F(1, 27) = 0.01, p = .930, ηp 2 < .001. In sum, results for gammas showed the same pattern as the analyses of the difference between accuracy for single selected and single rejected answers, supporting the relevance of resolution in the regulation of accuracy.
Absolute monitoring measures the correspondence between the proportion of correct responses and the confidence ratings. Good absolute monitoring happens when, for example, 80 percent of the answers rated with confidence 80 are correct. A straightforward measure of absolute monitoring is the over/underconfidence (O/U) index, i.e., the difference between the mean confidence and the proportion of correct responses 3 . We computed O/U for single answers for each participant (confidence divided by 100 minus accuracy) and averaged the results per condition. Higher O/U means greater difference between confidence and accuracy and worse absolute monitoring. Positive O/U indicates overconfidence and negative O/U indicates underconfidence.
All four comparisons showed marginal or significant differences from zero and medium-to-large effect sizes, showing overconfidence and suggesting generally poor calibration (for central items and high arousal, t(20) = 3.67, p = .001, d = 1.16, for central items and low arousal, t(21) = 2.00, p = .058, d = 0.62, for peripheral items and high arousal, t(20) = 2.82, p = .010, d = 0.89, and for peripheral items and low arousal, t(21) = 1.91, p = .070, d = 0.59). These results contrast with the high gammas in some conditions. An ANOVA 2 arousal x 2 type of information did not show any effect, lower p = .451, ηp 2 = .01.
DISCUSSION
The main objective of this study was to explore the effect of arousal and the type of information in the regulation of accuracy. We obtained several key and novel results. First, the type of information, but not the level of emotional arousal, affected both confidence and the proportion of single selected answers. Second, participants with high arousal were unable to distinguish answers with high and low chances of being correct for peripheral items. Third, despite this, the regulation of accuracy increased the accuracy of the final report for all conditions.
We expected higher confidence with high arousal and central information. As confidence drives the selection of the single or the plural answer, we also expected more single answers for these conditions. Our results supported the effect of the type of information, but not the effect of arousal. In fact, arousal affected none of the main measures 4 . However, the effects of arousal in accuracy and confidence are well established. We offer two tentative explanations for the discrepancy between our results and others that have shown an effect of arousal.
The first explanation is related with the absolute level of arousal. We employed a widely used emotional arousal induction and were successful in creating two groups with high and low arousal during encoding. However, the arousal level in the high-arousal group may have not been high enough as to show the usual effects. In the high-arousal group, the level of arousal just after the induction was 6.14 over a maximum of 9 points, so there was still room for even higher arousal. Future research could try to use other procedures to induce more extreme arousal. If our results were confirmed, they may suggest that regulation of accuracy is impervious to emotional arousal.
A second explanation is related with the pleasantness ratings, because the induction also caused differences in pleasantness between groups. The low-arousal group also showed a more negative valence during at least part of the encoding of the criminal event. At this point it is not clear how differences in valence may have affected encoding and the regulation of accuracy, but it is an interesting venue for future research. Crimes are expected to elicit negative emotions in witnesses, but how negative the emotion is may vary. For example, the theft of a mobile phone may not be perceived nearly as negative as a baby being kidnapping from a pram in front of a helpless mother. The study of the effect of valence in the regulation of accuracy will help determine the best conditions under which the regulation of accuracy can increase the accuracy of a witness' testimony.
Another interesting result is that for peripheral items in the higharousal condition participants were unable to distinguish between answers with high and low chances of being correct, as shown by the analyses of accuracy for single selected vs. single rejected answers and gamma. The conclusion from these results is that the regulation of accuracy did not work for that condition. However, there was still an increase in accuracy from all the single answers (i.e., the accuracy that would have been obtained in a typical experiment with multiple-choice questions and forced answer), to the final report (i.e., the accuracy obtained when participants are allowed to regulate the number of alternatives in their answer).
This apparent paradox can be explained by the fact that the accuracy increase from all single answers to the final report, i.e., the memory benefit of the regulation of accuracy, comes from two main sources. The first occurs when participants reject single answers with low probabilities of being correct. If a subset of answers with low accuracy is removed, the remaining subset must have higher accuracy (see the report option, Arnold, 2013; Arnold, Chisholm, & Pike, 2016; Arnold, Higham, & Martín-Luengo, 2013; Paulo, Albuquerque, & Bull, 2016) . The second occurs with the addition of a subset of plural answers with higher accuracy than the single answers. The memory benefit of the regulation of accuracy may come from one source or the other, or, more likely, both.
Our experiment provided, for the first time, examples of all three situations. For example, for central information in the high-arousal condition the benefit in accuracy came from both sources. As per the first source, there was an increase in accuracy from all single answers to selected single answers (from .44 to .54; p = .037, d = 0.36). As per the second source, participants added a subset of plural answers with higher accuracy, leading to an additional increase (from .54 to .64; p = .038, d = 0.39). However, for peripheral information in the high-arousal group the first source did not increase accuracy (from .20 to .19; p = .748, d = 0.10), but the second source did (from .19 to .54; p < .001, d = 1.27). Conversely, for central information in the low-arousal condition the first source did increase accuracy (from .42 to .71; p < .001, d = 1.17), but the second one did not (from .71 to .70; p = .853, d = 0.04).
From an applied perspective, the source of the accuracy increase may not seem particularly relevant, as long as there is an increase. However, we should bear in mind that the increase in accuracy comes at a cost. The price is paid in informativeness, and is different for each source. In the first source the cost is the lower number of answers that remain after discarding those with low chances of being correct (the same cost as if applying the report option, Koriat & Goldsmith, 1996) . In the second source the cost is the informativeness of the added plural answers, which is lower than for single answers (Goldsmith et al., 2000) . Depending on the situation, it may be preferable to pay for the accuracy increase in one currency or another.
Our results also suggest that calibration, measured with the O/U statistic, was not a very informative measure. Godsmith & Koriat (2007) included calibration as one of the measures of their quantity-accuracy profile (QAP) to study regulation of accuracy. Surely, calibration is informative about the monitoring process at the theoretical level, although caution in its interpretation has been recently proposed (e.g., Hanczakowski, Zawadzka, Pasek, & Higham 2013) . However, from a more applied perspective our research has shown that it does not seem to offer relevant information about the conditions that lead to a higher memory benefit from the regulation of accuracy.
The plurality option has a clear applied advantage over other ways to regulate accuracy. For example, the grain size (e.g., narrowing or widening a numerical interval) can only be applied to quantifiable dimensions, while the plurality option can be used with all types of questions and answers. However, it also has an important limitation. If, for example, a witness answers with three units of information, the units may not be compatible, thus compromising the credibility of the witness (Hollins & Weber, 2016) . For example, an answer that the robber concealed his face with "a mask, a stocking, or a balaclava" includes three compatible alternatives because they provide some basic information, in this case, that the entire face of the robber was covered and that any attempt at face identification will be futile. On the other hand, the alternatives "a mask, a scarf, or a bandanna" may be seen as incompatible because the three alternatives do not have much in common, making it difficult to extract useful information. In this case, the witness may be perceived as unreliable. This is a legitimate constraint of the plurality option, one that extends also to some operationalizations of the grain size (e.g., the grain-size lineup in which witnesses can select several members in a lineup, Horry, Brewer, & Weber, 2016) . In our experiment we did our best to make alternatives compatible, but the credibility attached by police and other members of the judicial system to answers that include several alternatives should be investigated. However, we can envisage situations in which the information gathered with a plural answer, even with seemingly incompatible alternatives, may compensate for any hypothetically reduced witness credibility. For example, in the course of a cognitive interview in which one of the instructions is to report everything (Fisher & Geiselman, 1992) , a witness saying that the robber concealed his face with a mask, with a stocking, or with a bandanna may be positively regarded because she is correctly following the instructions, and at the same time she is at least also providing some information. It will be the investigator's task to rate the usefulness of the answer and the compatibility of the alternatives. Even in an extreme case, the conclusion that the witness has no idea and is not reliable may also be very useful.
To sum up, our results confirm the usefulness of the regulation of accuracy to increase the accuracy of the final testimony, and identified two sources for this increase. One is based on the ability to discard answers with low chances of being correct and the other is based on the addition of answers with higher chances of being correct. Either or both sources contributed to the increased accuracy of eyewitness testimony for both central and peripheral information.
RESUMEN
El (limitado) efecto de la activación emocional en la regulación de la exactitud de la memoria de testigos. Es muy probable que los testigos de un crimen sientan emociones negativas con un alto grado de activación, por ejemplo, ansiedad o miedo. Las emociones negativas mejoran la memoria de información central y empeoran la memoria de información periférica. En esta investigación estudiamos el efecto de la activación emocional y el tipo de información en la regulación de la exactitud. La regulación de la exactitud permite a los participantes maximizar la exactitud, por ejemplo, decidiendo cuántas alternativas quieren incluir en su respuesta (la opción de pluralidad). Se indujeron en los participantes emociones negativas con un grado de activación alto y bajo, y después se presentó una serie de diapositivas sobre un crimen. Después los participantes respondieron preguntas sobre contenidos centrales y periféricos del crimen. Las preguntas siguieron el procedimiento básico de la opción de pluralidad. Primero los participantes seleccionaron una alternativa (respuesta única), segundo seleccionaron tres alternativas (respuesta plural), y finalmente decidieron si preferían escoger la respuesta única o la plural. Los resultados mostraron que la manipulación de la activación tuvo éxito, y que hubo un mayor aumento en la exactitud con información periférica que central gracias a la regulación de la exactitud, aunque no hubo diferencias en función del nivel de activación. También se identificaron dos factores que aumentan la exactitud en la opción de pluralidad: la capacidad de descartar respuestas con bajas probabilidades de ser correctas y la adición de respuestas con mayores probabilidades de ser correctas. Cada uno de esos factores, o los dos juntos, pueden aumentar la exactitud de los testigos de un crimen. 
